A new dynamic equation of aerosol in air is derived, using a model-in-model, by equilibrium of buoyancy, gravity and pressure, together with conservation laws of mass, momentum and energy via Reynolds transport theorem and supplemented by corresponding scientific laws for related properties of air and aerosols. This new dynamic equation of aerosol in air is a set of non-linear partial differential equations involved six unknown functions of mass densities, pressure, air and aerosol speeds and temperature. It has features: 1, it belongs to certain type; 2, it emphases the effect of buoyancy in equilibrium and potential energy, and the Archimedes principle of buoyancy is firstly extended to lateral directions based on logical deduction, the phenomenon of stirring a glass of oil-water mixture and the recorded of Hurricane Isabel (2003) from space station. The later shows the evidence of existence of lateral buoyancy; 3, the mass densities of air and aerosol of a point in our model are varied in different directions due to traction and are treated as vectors, and they have been used in the calculation of lateral buoyancy.
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where ( )
n v r t is the number of aerosol particles per unit volume v, in point r,
at time t; ( ) , , u v r t is the vector sum of the air and aerosol particles velocity; ( ) , , D v r t is the Brownian diffusion coefficient; ∇ is del operator; the right side of (1-1) represent the time rate of n due to growth, removal, coagulation respectively; ( ) , , S v r t is an independent source term.
The above governing dynamic equation has at least three lacks in perfect: it involves random factor, e.g., the Brownian motion assumption, and leads to an uncertain type results; it neglects buoyancy effect as usually the calculation of terminal velocity of a particle in a fluid [4] ; it complicates the effect of distribution of number of particles, size, and shapes on suspension motion.
The purpose of this paper is to set up a general governing dynamic equation of aerosol of certain type. In which, no random factors like Brownian motion assumption have been involved. Furthermore, it respects Archimedes principle of buoyancy as well as Newton's gravity law in vertical motion calculation, and the Archimedes principle of buoyancy is firstly extended from the z-direction to lateral directions. And the calculation of the two-phased motion of suspension aerosols and air is simplified by the one-phased motion of air, at least, in which the "wind speed equation" [5] and its solution [6] for the Cartesian coordinates, the "wind speed equation of circular cyclone" [7] and its solution [8] for cylindrical coordinates have been found.
Section 2, a model-in-model is established and the densities of aerosol and air are defined as vectors. In Section 3, the importance of Archimedes principle of buoyancy is emphasized and is extended to lateral directions. In Section 4, the Reynolds transport theorem is mentioned. In Section 5, conservation laws of mass, momentum and energy of aerosol in air have been set up, in which the potential energy is defined by adding potential energy due to buoyancy to the traditional definition of potential energy due to gravity. In Section 6, the dynamic equation of aerosol in air has been set up by equilibrium of body forces, buoyancy and gravity force, and pressure. In Section 7, unknown variables linked with corresponding scientific laws for air and some aerosols are mentioned. Summing up the results of Section 5, 6, and 7, we get the general go- 
Notation, Definition and Model-in-Model
The model of a box wrapped by "zero-weighted membrane" had been used to set up a "wind speed equation in air" for Cartesian coordinates [5] , and the model of a cylinder wrapped by "zero-weighted membrane" had been used to set up "wind speed equation of circular cyclone" for cylindrical coordinates [7] . Here, a model-in-model is used to set up a new dynamic equation for the two-phased motion problem of aerosol in air.
A Model-in-Model Wrapped by "Zero-Weighted Membrane"
A box involved air, with surfaces d d
wrapped by a "zero-weighted membrane", and a sub-model involved aerosol with arbitrary "control volume" ( s V ), smooth "control surface"
( s S ), wrapped by "zero-weighted membrane", as d 0
When the weight of the membrane of the box approaches to zero, that means nothing wrapped the box, or the box is wrapped by an imagine membrane. It does not change the actual field to be studied. However, such a box has shape, boundary and volume, and thus it can be used to set up equations as [5] [7] .
In the following, a point Note that ( )
The volume of a point involves air and aerosol, i.e., a s 
The Mass and Density of Aerosol in Air
The densities of mass of air and aerosol in the point are defined in (2-2) and (2-3)
respectively.
T. ; the other is the number of particles per unit volume. We use the first one, i.e., , (2-3), since the number of particles leads to un-certain analysis.
Extension the Mass and Density to Vectors of Function of Space and Time
Discussion: mass m is a scalar or a vector?
It depends on the model involved the mass. Or, a scalar is characterized as that it has no components. Similarly, we extend this concept to the lateral x-axis and y-axis for acceleration x a and y a , respectively by logical deduction, i.e., 
Equations (2-11), (2-12) and (2-15) represent the acceleration of air, aerosol and relative acceleration of the point respectively.
Buoyancy
Archimedes's principle states that any object, wholly or partly, immersed in a fluid, is buoyed by a force equal to the weight of the fluid displaced by the object. The Archimedes's principle used here in atmospheric calculation has 3 features: 
Action and Reaction are Equal Important for Gravity and Buoyancy
The Newton's third law: action and reaction forces are equal in value and opposite in direction, also suits for Newton's gravity law and Archimedes' principle of buoyancy.
The Archimedes principle of buoyancy, can be viewed as an opposite law of Newton's gravity law. When an aerosol suspense in air, it shows that the applied forces on aerosol is in equilibrium, i.e., the gravity force equals to the buoyancy force.
Both sides of action and reaction are equally important in natural and society world. If only Newton's gravity law holds, without Archimedes' principle of buoyancy works as balance or neglecting the influence of buoyancy [4] , then, all objects with mass would be attracted to the Earth. The Earth becomes death. The Earth being a planet with life is relying on the gravity force and buoyancy force, the later makes cycles of water to evaporation to cloud, cloud to water droplet, and water droplet to rain. The cycles brings water to everywhere on Earth to keep life existence.
Extension the Archimedes' Principle of Buoyancy to Lateral Coordinates
The Archimedes' principle of buoyancy
is originally established for vertical motion, in z-direction, against gravity force, and now is firstly extended to lateral motion, in the x-axis and the y-axis direction. i.e., similarly to (3-1), by logical deduction, which assumes that a rule suits for the z-axis is also suited for the x-axis and the y-axis, then we have: The Reynolds transport theorem is used to derive conservation laws of aerosol in air. Similarly, we have:
Conservation Laws of Aerosol in Air

Conservation of Mass
Equation (5-6) is the conservation law of mass of air.
Conservation Law of Momentum of Aerosol in Air
Substituting f of (5-7) 
Equation (5-11) is called the conservation law of momentum of air.
Conservation Law of Energy of Aerosol and Air in a Point
Different from the traditional concept of potential energy p E , in which p E is defined by the work done gravity force on altitude displacement, while herein, 
we have:
where , k E E and p E are the total energy, kinetic energy and potential energy per unit volume of a point respectively; δ is an increase; U is the internal energy, the change U δ of U due to the work W and heat Q put into or out from the point. Equation (5-17) is the differential form of conservation law of energy of aerosol and air of a point.
Dynamic Equation of a Point of Aerosol in Air
We consider the equilibrium of the box shown in Section 2.1. 
For Aerosol
Different aerosols have different properties, related to different scientific laws.
Properties of some aerosols are mentioned here.
Condensation and Evaporation
Condensation of mass causes the mode of particle-size distribution of the aerosol to increase, conversely, evaporation causes the mode to decrease.
For cloud droplet
The relative humidity at equilibrium is:
where s p is the saturation vapor pressure above a particle at equilibrium where σ is surface tension of droplet; m is the molar mass; 1 R is the molar gas constant; ρ is the density of liquid; r ρ is the droplet radius.
For PM 2.5
Deposition: Deposition is the process by which aerosol particles collect or deposit themselves on solid surfaces, decreasing the concentration of particles in air. Mechanisms for deposition are most effective for either very small or very large particles. Very large particles will settle out quickly through settling or impact process. While Brownian diffusion has greatest influence on small particles, e.g., the amount of PM 2.5 in air [15] . Deposition velocity is defined from [14]:
F vc = , (7) (8) where F is the flux density; v is the deposition velocity; c is the concentration. In gravitation, v is the settling velocity due to gravity-induced drag.
Deposition due to Brownian motion obeys both Fick's first and second laws.
The resulting deposition flux is defined as [14] :
where J is deposition flux; n is the initial number density; D is the diffusion constant; t is time. This can be integrated to determine the concentration at each 
The New Dynamic Equations of Aerosol in Air
Summing up the results in section 5, 6, and 7, we have a a s s
The above vector Equations ( 
